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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
(57) Abstract: 

PROBLEM TO BE SOLVED: To improve a 
semiconductor device in capacitive coupling 
ratio or in degree of integration by a method, 
wherein a part of a memory transistor where a 
tunnel current is made to flow is lessened in 
area. 

SOLUTION: A semiconductor device is equipped 
with a selection transistor 21 and a memory 
transistor 22, wherein a floating gate 30 and a 
control gate 32 are formed on a gate oxide film 
28, where the tunnel current of the memory 
transistor 22 flows through, ions are implanted 
using these gates 30 and 32 as masks, and 
thermal diffusion treatment is carried out or 
impurities are introduced through an oblique 
ion implantation process for the formation of 
an n-type impurity region 25, and a part of the 
n-type impurity region 25 which confronts the 
floating gate 30 is controlled in area. A 

tunnel film can be formed keeping smaller in area and higher in controllability 
than one formed by pattering, and a semiconductor device of this constitution 
can be markedly improved in a capacitive coupling ratio. 



m 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for 
app I i cat i on] 



http://wwwl9.ipdljpo.gojp/PAl/result/detail/main/wAAABxaigxDA41in 12/15/2003 



f 

Searching PAJ 



Page 2 of 2 



[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C) ; 1998,2003 Japan Patent Office 



http://wwwl9ipdlopo.gojp/PAl/resull/detail/main/wAAABxaigxDA41 1 126834P1 .htm 12/15/2003 



a^a^srafwr (jp) 



«*> & m w <2t $r (a) 



#^11-126834 

(43)^BBB ¥fi!cll¥(1999) 5^11B 



(51) IntCl. 8 
H 0 1 L 21/8247 
29/788 
29/792 
27/115 



F I 

H0 1L 29/78 
27/10 



3 7 1 

4 3 4 





ftH¥9 -292515 


(71)a®A 


000004260 














(22) tarns 


9 ^(1997) 10^24 B 




»»^J#T»B3?alir 1TB 1#* 


a 








;iip m 










mmwBtinmm itiisj 


















(72)§69I# 












jttnnureifflfOTr i t a i s* 


















<74)ft9A 







(54) [$89KZ>£IW ¥*fraiI*££H-aKft!Ftt 



(57) 

[RJB] Y^i/Vx* 

2 2 &®:rtz>mf&x\ y * 
hRffcflt 

— ^ >?y- h 3 o , a v h 

U Cti^y- h 3 0, 324: 

SLt7D-r>fy^y- h 3 



^21i:>^-y h7>^ 

2 8 ^MLf:lC7n 
n-/uy- h 3 2 

So 



(a) 




tb) 




28^- I'M* 



(2) 

1 

y*y h7^^^*3J:tJ!iRh7^^ 

wiBa« h9^**^»»»ffi-etfir«By 

t, 

tfrfey^y h 9^***3, 
S;h,fcy--*««*$j;tfKM >mwt. 
^<7>it®£:.g? <fc 5 K^/SSixfcy- MfcfbBti:, 

c<^y- hiWbBi±*c«riay-^««*3 J:^ km 

$nfcny hp-^y- h££ffii;t, 

li KM >»«iflME:7n-x-< ^yy- h^Mt6 

[»*3H3] y^-y h7^^*Jj:t)!lRh7y^ 

*iflcis<oj(fiE^*y k ? v^*y {c^ts-resi^ 
tvaxicj; t) T*$^&2gAL-ciifriE:7 n— vyy 

^«g«*3 J:a5y-^«**«fiK-f 5'^F«*»AXSi: 
[0 0 0 1 ] 

HBM^a-rsatif^w] #389?«\ y^ey h7y^ 

««Wi:*#tftBTffi4»«<o^ ^ y -tr/nfc 
[0 0 0 2] 

ROMHtli* «^.tfH 3 ic^-TJ; o fcfc<oas*>5 0 
Clxfl, E E F ROM^t^ocOir/i^toiSSr^^fc^ 50 



11-126834 

2 

T\ -tr/HiSlR h7^'^^ i ^y^ey 2 
nlT«»««4, 5, 6 dS»J**ttT*3t) , ^EiCli 

[o o o 3] nst*«ft«*4, 5<BM^±»«wte*» 

IW7 a t UTI«Ji:dS»<Jg«SttT^$ 0 tit, 

[0 0 0 4] **3. ±&<Dmi&&. t/KO±B^6*fc 
:R!BTIi* 1R h7^^^ 1 tcttLT. y^y 

^ h a-zvy— hffffi l i **Ktt bix-o^*, h 

[0 0 0 5]lRh7^^1lt na^«*«« 

4, ssr-ttt^y-^, KMyf«tu a«y- 
h IS 8 C i IISW t ^ <t 5 $ ^ t ^ 6 o y 

fry-*, Kw>fyB«i:U ayhP-/uy-ht« 
1 1 CiJ; 0K»)fBI»"r£ J: o K»/SSftT^5« 
[0 0 0 6 ] ±E«J«(C*5^T, »&a3>.fl#fc:fi* 
hn-yuy- hm^B 1 1 tc^mJ££:EPan LfcttttT 1 K ^ 
-f ytitfc§nl^««l« 5 C <h fc J: 

Ltif^axt^o ztuz&y, y^y h7>'^^ 
r<b(cj:i9 x 7n-7^y^y-hlli90l^«9 

[0 0 0 7 ] ST, ±JE<Oj: j4irtOEEPROM^ 
y ^E-y ir/Mc&^Tf*. WSCWWtfe^At'tta^^R A 
M^oy ^ey ictt:-<T#^^.^S75 s S^7t^, T- # 5 /c 

ttafesr*<i--5wt*s*«>e>ixTi^. t:t?, 



3 

[0008] znn, *7u-*r<< hmii9tcm 

*/HBt7 a (wHl*DStb5«IEV 2fi, ^{bBll 1 0 frEpAD 
Stt€»«£EVlSrSU3lt^fcffl[t/ct-5 (V 2 = V- V 
1) o 

[0 0 0 9] HT\ 7 p — 7" — hli 9 , = 

hfi9 fcOBBOlMBSSC 1 t 7 a -7^ > ^ 
y- hlfi9t nl?:tt»««5 ^^fp^^iC 2 

[0 0 10] ^tttt, 2o<D#m^fiC 1 , C2GD^fi 
^7 y^y V^tfcC c T'foZ 
Cc=Cl / (C1+C2) 

C 2|JlHJaDS;tx5«EEV2tf;, 
V 2 =C c XV 

hft&frh. z<D&m*> y7>v \s?\tc c <Dttds r i j 
[0011] *c-c. WXv 2 < -T6*:^£)»/£ 

[0012] l«5fe«j*<ot^-efi, 
[0013] ;:0>:iti\ a v ho-/uy- h 

m% i i t ^n-^^ vyy- h®f!9 t opao»{b8i 

1 Ot^^ff^a 5 nm, h^/Vl7 a <OfHJ?£: 1 0 n 
m, h >*/um7 a Sfl#<0*JDXftfl?cr>PS#£: 1 » mft 
(ffi8f(il/im 2 ) irL/t^r#(r x □yhn-/^- 

V^12Vtfc5S^^t5^ h>-*>MBi7 a (C h 
^*^«StSrj5iti-fca«)(c^g!4(|ffSfi« 1 0MV/c m 
&$g±£-*5fc£>tcf:t x ^{LBfll O^IS^ l 2 . 5^ 
m 2 lSlcR$tS£**sj!)6. 



(3) 11-126834 

4 

[0014] o^ x x>< ^i/y— h®8i9(D® 

#i&B£tt*<0-C*><5. UfcjJSoTs :<OESMM*y 

[0016] 

[^J^^^*i-^fc^(7?^^] «538M«wJ:Jx 

[0 0 17] Bl*fl3^|:j;^tf, ±i£Lfc^>Hf*: 

»tt»xa(ci3^-c. *W»:S«tci±54<oy- h«ffi* 

[0018] y--X««*>-5tM4 KM V 

tt«B"C*Hp)1-5^— y^fi«^»SK$ix, z<DU 
9r<o>f- hMl«:^lt7P-f>fy^y- hl:h> 

50 :t^-cs, £fck UX/h^bfc6VMi»*a^fc;S:ias 



5 

[0019] 

THI 1 *3,fcT/ig 2 4r#BgUTttWi--5o BiliEEPR 
OM^Mlti/^#ft(0> * y ir/uoo 5 ^0 1 <I#<o 

coo^^-y 1?vM4. lift h7^^ 2 i*iJ:tJt^*!) 

[0 0 2 0] UT(D^y 3 2 3 #4, 

«^.rf#«fflds p Mb #6 J: 5 lc^*&»asWA3;h,T^ 

£>5As (ft*) ^Bf*«*tw)?f5e»S*-cWA*tufc 
nSTtt4»»«2 4, 2 5, 2 6«$tlt^$ 0 - 

2 5 £<BMl4aiR h7>^^ 2 1 <D^-^/UgIi3Sc£ L 
h^>v?X-^ 2 2<Z)7-*.*/HB«£ LTRttbnt^ 
[0 0 2 1 ] i/!)a>'J£fi2 3(0»Ii;ii, n»M 
(W;ttf, BW2 5nm) O y- h fefbffll 2 7 ^H»+ 6 

tf, IllOnm) (D^-hW2 8^(tf ) tlTV^ 
■5. 

[0 0 2 2] y- hR{bfR2 7±fcl4nfflT*Mfc«*2 

4, 2 5<^iHffltc^^6J: 5 £ Lty- hm«B2 9#?B 

^t, y-hMfll2 8±i:ttnS^^g«2 5, 2 
[0 0 2 3] 7D~r^y^y-h3 O^it/ny hp 

-/i-y- h 3 2 (4^fc#sf s ->y ayiSiit/^- 

-O^y- K 3 0I4IHB (a) (dt^-TJ; 5 I-P»jE*3B 

- h 3 ozm? x ?^isX±T*fa\zmm-rz>± ?\zm 

[0 0 2 4] 7 u—T4 >tff— h 3 0*5 Jitfa 

> h P-/py- h 3 2 (4, I^IB (b) ^T-«^rpJl-f4n 
MM42 5, 2 6W»»*S0f^-+iSfe^:*+*HA-r-5 

^#ffiLT<^5SR#0>ffi1»l4, J: 3 fcLTSgig 

t 1/1 Ogg^If <W;tfl\ 0. l M m 2 



(4) 3#HfJ¥ 11-126834 

6 

[0 0 2 5] 3 0(0^— htS2 9, 3 0, 3 

x<nm{tm3 3i>migL£tix^z> 0 s&k, iM3 3 

(0_hClf4y- htS2 9, 3 0, 3 2*iftcj:eiMI(a* 
0«ffclK3 3tC«»2 4 a tm&Zfr. m^W^tt^ t 

fc, y- Mfi2 9 (^ttt, ^**'i-mmfrt>mft 

fcffi«t£««Wtt«* t£ £ 3 l^^nfc&SR 2 9 a 

-/vy- h 3 2^j:(;na^i«2 6 K*tLTt>, 

[0 0 2 6 ] St % ^^eU ir/K4±ISL7ti: 

-/uy- hlli3 2fcRaL«FJ: 9 t>Bi«EES:H]ft]Lfc 
WMX Y\s4l/nMXthZ> n3!^ttW|B*2 5 £:ffiJfei" 

'MBtT-fcSy- h*^flt2 8 $:^ltI^^aAt6o 
^ft(- X V . y^ey h7^^ 2 2^U*i^flt«JE*s 

^ [0 0 2 7] n»SH*fcf4, =»y hn-zU^-hl 

^3 2*»JfiUfc«JS"T? Ki^-Y yHitfe^nlTW 
®«c2 5iafJ(c:il5mBE^fn^)Dr^r irtcj; 19 , ^n-^^ 

y-yy- htfi3 o^m^-^^ { 9^< ^ ^ (ct ^ 

»»*>5tM4i«tlJE*a3jD-r5»'&l-(4. 58R h7^ 
^^2 1 S:*^S*fcttffit?nffiT«»fH«2 4 b<OK 

[0028] z<Dm&, ±i&<Dthmz&\,*xte. Midi u 

40 4otl^(0^ m 1 \C7jkLtz X 5 tciBR h 

2 l<Dffim\ZttLX**r}) b7^iS*? 2 2<£)®«£rl3: 

5:^j5 s tS5. o^i9, h7^^2 2^^ 
[0029] r*u4, j: 5 ftaat- J: 5 0 

7P-f^y^y-h3 0^nI^^i^2 5i 
3l^O*DXPS#X*fo5 1 ^m 2 Sa-C*)5^(CitU-C, 



(5) 

T 

0. 1 ;< m 2 [cm7£^tzVtn^mf&-tZ>^ z 

a»<b-c*>*, elicit). ^-'<-7 y-ym^^m^ 
tc2^i/i oggicusT-rs^-e. ^s^^y ^ 

-g\ h v^/wmstsraji-o^i^sftwwssatt^ iom 
[0030] ait^ «e*«j«<ot><7)trass<o* 

h 3 0 £ 3 ^ h o-/uy— h 3 2 i<B*fr|tO"rS«*K<0® 
« (flSfCi^IS) ^r^^i-^^, l^*M<?)^ 
©l/lOWjBa-Cfc^l. 2 5 m m 2 t-TZ Zktf 

[0 0 3 1 ] ZVfegz^ 7n-f^^y-h30i:n 
S*tt«««2 5 £ <D ^~ — s< — y 
< -fee <b(cj: *) ,'*#5a^*3j:o ? i«*ic:^fl*«ffiS: 

-5 J; 5 fc/£S 0 

[0032] ±jJE<7?*j§8<oa!5ftfflaicoi^Tia 2 
m&3L^{zmj&i,x znz? * b y y y? 7^ teste* 30 

ttS (MB (b) #B0 0 
[0 0 3 3] &fC N IHtl**±®K»/*L-C = > 

^tec t(w«t "9 , y- h»ffc;Bt2 7 *3 j: ^»{kBi 3 i 

V hP-^y- h 3 2*Sj:tfiSJRy- h 2 9*»J«i-5 
(WEI (c) #fg) 0 ±**B5 J:5l-»*Bt 

<b LT^^fbK3 3 (RB (d) 0 40 

[0 0 3 4] nS^W«2 4, 2 5, 2 6 & 

aASrf?*5 (raia (e) #hd * c*>»£\ -fa-^a 

Af3, IS 1 (a) K^-TX 0 — — is? & ft K-dX 

■^xtZ-fZtmz^ h 2 9*3 J:T/7ci— r>f 

[0 0 3 5] Cilia 9 , y-HS2 9, 3 0tC^L 
Tfiir/u -7T74* > b £*5<Ot\ ^^-^^Afi^c2 
4 a, 2 5 a, 2 6 a &»S A < TgjSI"* C i J&S-CS 50 



11-126834 

8 

KitiRS** (raia (f) #80 o 7p-t >f>'^y- 

y- h^i2 8 SrgfcA/T?*— y 3 

[0 0 3 6 1 **5, nS^««a«2 5, 2 6^7n- 
t<< ^yy— hSOiSitfa^h d — /uy— h32i:t 

ic. »«>^^-vaA**P3S«JE, &A£i®^<o&f4=&sg3 

«\ MIIi^f< C^ t^nfi-CfcSo 
[0 0 3 7] £08, H^ttLfti^s. lf^J6il3 4 

mm 3 5 ^£^/&i-5o CixIC ioTEl i i^-r 
Utit^E E PROM<D^^yt^4ig*tSl t 

So 

[0 0 3 8] £ Tv ±i£^*5l-LT^yi?^£^/& 
2 5 7 y^tH*WffiaSr, «S*ft 

M^^iDJ:^^ 

X%Z> 9 ZCDfeg; s MX^s 1 

/imtsita: tds-c#5<ot?, sa^iti/io 

[0 0 3 9] C^<t 5 ****JKIfitcJ:^tf, ^n-^ 

>r >yy- b 3 o ^^^-rsgp^ir^^^c^ h 

-^^^i: LTnS^M«2 5 Sr-T af->ttA*5 

titm^m\zx ymiSL-rzz t\cx n^w«25 
^7D-r^ ^^y— h 3 o * a-— 

[0 0 4 0] rtt^it), ^^^/^--^yf-J; 0 h 

<o^#ur*B»ttiw, y 7 c y ^yit^K#*®o 

[0 0 4 1 ] ^fc, t-/<-7 y/t5««<oi«i:o 



x i> & m-r z> t> co x 5o 

[0 0 4 21 fe*5, *#9!«\ h^v*** 2 1 £r 

7^VaEEPROMlc*slt5J:5 #iflPJiH*fc if <ORS 

a*s^i:*t>i:^ 5 'fir-re t^r**>e. 

[0 0 4 3] _LI5^ffi^flgiC^^.pg^^n-6 



(6) ^fM^F 11-126834 

10 

[iaffi<0|BS**»Ml 

[Ell] #38Wt7>— Hft^Hfift^i-ir/K^fitSlW* 2 ) 1 ® 

[B2] sgiiiiitc&itsm^ftisr®^ 
[B3] «3fe«*^i-HilB^H 

70 2 3li^y=ylfi s 2 4. 2 5, 2 6 

ttnffl*«4MB«, 2 7, 2 8(iy- hft^blBi, 29li 

iRy- hws* 3 oii^p-^-f isyy- hm<ix 3 

2 (ia ^ ho-/^- h«fiiT*fcSo 



[mi ] 



[112] 



la) 



26- 



en 



-24d 



v 24 



28 ^ 30 25 29a 



lb) 




28. 



23— 




(a) 



28- 



23 — 




(b) 



5 



Id) 

IIJMIIl 

33-^——i !« 



23— 



F 244 



(e) 



30 

2% 



23— 




23^- 



<c) 



(7) 



ftmW-l 1-126834 




